Classification of fructose-1,6-bisphosphate aldolases based on 18O retention in the cleavage reaction.
Oxygen (18) was used as a mechanistic probe in the investigation of several different sources of fructose 1,6-bisphosphate aldolases (EC 4.1.2.13) which, due to differences in some physical and chemical properties, could not be clearly put in either Class I or Class II. Aldolases may be identified as belonging to a particular class on the basis of the amount of 180 retained in the dihydroxyacetone phosphate produced in the cleavage of [2-Oxygen (18)] fructose 1,6-biphosphate. The mechanism of Class I aldolases involves an obligatory exchange of the C-2 oxygen atom of fructose 1,6-bisphosphate, leading to the absence of 180 in the product. For Class II aldolases, the C-2 oxygen atom is retained in the aldol cleavage reaction. Aldolases from spinach and L. casei base intermediate. Aldosase from C. perfringens was found to be Class II, suggesting a metal-chelate intermediate. Results with Euglena aldolase confirmed that this organism contained both types of aldolases with approximately 78% Class II. The data show that despite a wide variety of physical and chemical properties, there are important mechanistic similarities within each class of enzyme and significant differences between the two classes. The determination of 180 retention in the product of the cleavage reaction using [2-180] fructose 1,6-biphosphate is an accurate means of classifying these enzymes since it is a measure of a property which is directly related to the mechanisms of the reactions.